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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG) 


Editor’s Comments 


About the Dear Ed Column 

The historic letters that are the subject of 
John Dilks column were all written to someone 
named “Ed.” Exactly who “Ed”was is not 
important! They were written by pioneers who : af : 
lived through the early days of radio that were __ yt. z= ; i : a, | 
telling their own histories. The letters were aia _ eonet 
rescued by John Dilks from being sent to the 
dump a few years ago, thankfully. John researched the letters and then added 
photos and other information about these pioneers so they tell a complete story. 

Mike Bittner (W6MAB) has recreated an authentic copy of Armstrong's historic 
regenerative receiver that he described this month. 

Joe Long (WA2EJT) has taken the mystery out of the Barlow-Wadley XCR-30 
receiver, and finally there will be a good description of the famous drift-cancelling 
electronics that were used by so many other manufacturers. 

10 meter AM is always a popular mode and band when open, and Larry Rau 
(W6WUH) has written a very informative article on a really easy and cheap way 
to get on 10 AM with an ECI Courier conversion. 

The Zenith Transoceanic is certainly a well-known, all-band receiver, but the 
band switch has always been a weak spot that can defy normal restoration 
techniques. John Treichler (KJ6SAV) describes a way to make the band switch 
perform like new. 

George Misic tells us about the Galaxy V Transceiver that was made for a short 
period during the mid-1960s. 

The Homebrew Showcase this month has some really nice receiver work by Tom 


Calantonio (WB3HLH). 
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Dear Ed — 
Alfred Powel Morgan 


By John Dilks, K2TQN 


oldradio@comcast.net 


Introduction to Alfred Powel Morgan 
by Alan Douglas 


Ifred Powel Morgan was born in 

1889. A prolific writer, he turned 
out more than a dozen books, from 
Wireless Telegraphic Construction for 
Amateurs in 1910 and The Boy Electrician 
in 1913 (which went through countless 
editions) to The Pageant of Electricity in 


== <= == = 


9) Electric Radio #340 


1943. While still in school [at MIT], 
around 1909 — 1910, he formed the 
partnership of Adams-Morgan, which was 
soon doing a substantial mail-order 
business in Wireless components. 


—Alan Douglas 


Dear Ed 

March 9, 1956 

I have been away from home for nearly 
a month and found a stack of mai! nearly 
two feet high when I returned, and in it 
your letter. 

I greatly appreciate 
the invitation to the 
Round-Up April 21st 
and hope to be present. 
When I talked to 
Charlie Atwater over 
the phone I was quite 
certain that I could be 
there. Since then some 
things have turned up 
which make my 
presence uncertain. 
Can, 1) kéepeacue 
invitation and promise 
that I will be on hand 
if it is at all possible? 

I was very much 


Alfred Powel Morgan 


(Courtesy of Chuck 
Olson, WBOIKZY, 
Jackson Harbor Press, 


http://wb9kzy.com) 
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interested in some of the names in last 
years program folder. I have known 
Heising, Espenshied, Tuska, 
McCandless, Pickerell, Godley, Myers, 
Sadenwater and Gernsback for from 40 
to 50 years. I had a job with Gernsback 
on “Modern Electrics” in 1910. Godley 
and I were partners for about 10 years. 
Harry Sadenwater, Godley and I sowed a 
lot of wild oats together 40 years ago. 

I do not have any claim to fame. I 
started fooling with a spark coil and 
coherer in 1903 and exhibited it at a 
grammar school graduation exhibit that 
year. In 1904 meddled with microphonic 
detectors and spark coils and talked some 
of my pals in the neighborhood into 


getting “on the air’ with me. I bought an 
audion from Lee DeForest in 1907 and 
took itto MIT with me. Got it set up and 
working at Winchester, Mass. Used 
discarded ignition cells for B battery. 
Could hear Boston Navy Yard and a few 
ships. I believed conduction between 
filament and rid depended upon ions 
and took it to Prof Charles Cross, head of 
Physics Department at MIT for 
explanation. He told me it was plainly “a 
form of lamp and nota wireless detector.” 
I offered to set it up and to lend it to him 
for experiment. He advised me to give up 
experimenting until I was a graduate 
student. He could have had an audion in 


1908. I organized the MIT Wireless Club 


Above is a typical antique vacuum tube radio from the 1920s, with a horn 
loudspeaker (right) and batteries to run it. The central unit is the Paragon 
Model RA-10 regenerative receiver (successor to the RA-6) made by Adams- 
Morgan Co. The unit on the left is a 3 tube audio amplifier unit, the Paragon 
DA-2 which provided the power to drive the loudspeaker. Up until the mid 
1920s many people listened to radio using earphones, so most radios didn’t 
come with speakers. Higher power tubes were required to drive loudspeakers. 
So many early radios did not have the output power to drive speakers, and 
manufacturers sold add-on amplifiers like this for customers who wanted 
to use them. Early radios required two sets of batteries (rear) to operate: the 
cylindrical “A” batteries (left) provided 3V to heat the filaments of the 
tubes, while the square “B” batteries (right) provided the higher anode 
(plate) voltage for the tubes. Exhibit is in the National Electronics Museum, 
1745 West Nursery Road, Linthicum, Maryland, USA. All items in this 
museum are unclassified. The museum permitted photography without 


restriction. 
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in 1908 and almost was kicked out of 
school for my gall. 

I started writing books for amateurs in 
1908. Does anyone remember “Wireless 
Telegraph Construction for Amateurs” 
(pub. 1910)? Paul Godley and I formed 
a partnership “to invent something.” We 
decided not to accept Pupin’s and 
Armstrong’s belief that “regeneration was 
a function of the frequency.” At the time 
it did not occur in circuits tuned below 
about 2,000 meters. Godley deserves most 
of the credit but we succeeded in building 
a short wave regenerative receiver and 
PARAGON RA-6 
regenerative tuner. Godley then joined 
the Adams-Morgan partnership (AMCO 
started business in 1910) 


developed the 


I am sending a couple of pieces of old 
radio literature which may interest you, 
there may be more in the attic and if you 
want them or know anyone who does I'll 
send them. — 

I was not on the air much with a 
transmitter. I had a special license (2XS) 
but was interested mainly in long distance 
receiving and in tuning problems. 

I am not certain enough that I can be 
with you for you to put me in the program 
folder. I thank you greatly for the 
invitation. Would like to meet you. There 
would be much to talk about. 

Sincerely, 


— Alfred P. Morgan 


Letter 2 
Dear Ed, 
Release 
I have owed you a letter fora long time. 
I don’t know what to do about my mail 
problem. I receive more letters than I can 
answer. I need a good secretary, but not 
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being in business I cannot afford one. 
Every once in a while I get so hopelessly 
behind that I have to let a batch go 
unanswered. That is what happened to 
your last letter. 

I dug my way into the attic for a short 
distance and exhumed a lot of old 
magazines which I have sent to you by 
parcel post. The dam squirrels chewed 
the backs off of most of them. I suppose 
they were after the glue. Am sorry so 
many of the mags are in bad shape. 

Some fine day I will set down and write 
you about the days when Ed Armstrong 
was a student at Columbia fooling with 
regeneration. He and Pupin could not 
get regeneration much below 2600 meters 
and claimed regeneration was a function 
of the frequency. I was building 
variometers for Doc DeForest and 
Goldsmith. Godley and I tried building 
short wave regenerative receivers but “no 
soap” until we put a variometers in the 
plate circuit. We got rid of the end losses 
etc., in the inductance coil in that way. 
Next we made a 90° rotary variocoupler 
and put a variometer in the grid circuit. 
The result was the PARAGON RA 6, 
first made commercial rx in 1913. Have 
records of the date somewhere. Armstrong 
was delighted and gave us No. 1 license 
under his feedback patent with no 
royalties to pay on tuners sold to hams. 
Hope things are well with you. Expect to 
dig up more mags and some apparatus 
for you this summer. 

73 .Sincetely. 

Al P. Morgan 
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Edwin H. Armstrong’s Initial Discovery of the 
Regeneration Principle 
for Improved Reception of Radio Signals 


By Mike Bittner, WGOMAB 


mmab@cox.net 


I assume that nearly all readers of these 
pages are familiar with Edwin H. 
Armstrong’s invention of the regenerative 
radio receiver and the subsequent patent 
disputes between Armstrong and Lee 
deForest. If not, reference 1 is an excellent 
source with which to become acquainted 


ie, 


with this interesting bit of radio history. 
Rather than re-hash these events here, I 
want to focus on Armstrong’s initial 
laboratory lash-up for demonstrating the 
principle of regeneration as applied to 
the reception of radio signals, and my 
efforts at emulating Armstrong’s 
laboratory demonstration equipment 
with a homebrew receiver. 


Figure 1: Edwin H. Armstrong is describing a regenerative circuit, with a tickler coil, 


in a typical blackboard and chalk academic setting. 
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Figure 2: Armstrong’s original regenerative receiver apparatus as recreated by the 


Smithsonian Institution. 


Armstrong’s Original Regenerative 
Receiver 

Most radio people associate the 
Armstrong regenerative circuit with the 
classic type of oscillator circuit using a 
tickler coil for regenerative feedback. In 
Figure 1, we see the tickler coil (L1) on 
the blackboard just above his fingers. 
initial 


However, Armstrong's 


experiments did not include a tickler 
coil, but were done with a TPTG (tuned- 
plate, tuned-grid) arrangement of 
laboratory apparatus as shown in figure 
ps 

I have not been able to find a detailed 
description of this apparatus as recreated 
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by the Smithsonian, but it seems clear 
that the deForest “audion” tube in the 
center is flanked by tunable LC circuits 
on its left and right, with an antenna lead 
connected at the left. The placement of 
the headphones in the circuit is difficult 
to determine from the photo, and, if 
based on today’s typical regenerative 
receiver circuits, we might expect the 
headphones to be connected in the plate 
circuit of the audion. However, one of 
Armstrong’s patent drawings, shown in 
figure 3, reveals their actual connection 
to be between ground and the filament 
Since the 
headphones are in series with both the 


circuit of the audion. 
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grid and plate circuits, 
there must have been 
sufficient distributed and 
stray Capacitance across 
the phones to allow RF 
currents to bypass them. 


1,113.149, 


Another notable feature 
of this patent drawing is 
the lack of a grid leak 
resistor. [he audion that 
Armstrong used must 
have been gassy for this 
setup to maintain 
oscillations or function 


as a receiver without 
WITHESSES 


wl Paton: 


blocking due to negative 
charge buildup on the 
audion grid. The “W” in 
this patent diagram 
stands for WING, the 


term then used for what we now call the 
plate or anode of the tube. In his 
descriptions, Armstrong refers to plate 
current as wing current. The missing C 
in the wing LC circuit is, of course, the 
distributed capacitance of coil L’. In 


of his 


regenerative receiver concept, Armstrong 


subsequent development 
eventually devised the tickler coil with 
which we are more familiar. 
Armstrong’s Observations and 
Conclusions 

The specific phenomenon that 
Armstrong observed was an increase in 
signal volume, heard in the phones, as 
the tuning of the plate circuit approached 
that of the grid circuit. Armstrong re- 
ported that signals seemed “a hundred 
times stronger” than with the plate cir- 
cuit untuned. His subsequent experimen- 
tation revealed the current in the plate 
circuit to be in phase with the current in 
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BE. H. ARMSTRONG, 


WIRELESS RECEIVING SYSTEM. 
APPLICATION PELED OOT. 80, 1033. 


Patented Oct. 6, 1914 


4§ GHEETS-8AE5T kt. 
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Figure 3: This schematic diagram of the TPTG circuit is 


included in Armstrong’s patent for a regenerative receiver. 


the grid circuit when this increased am- 
plification occurred, and he concluded 
that grid-to-plate capacitance within the 


-audion was responsible for the sustained 


oscillations that he, and others observed 
in audion tubes. He also concluded that 
certain effects heard in the phones were 
due to oscillations produced in the tube 
mixing with signals coming in the an- 
tenna. However, he stated this idea dif- 
ferently than I have done here. 

My Homebrew TPTG Receiver 

A schematic diagram of my attempt at 
emulating Armstrong’s initial TPTG 
setup is shown in figure 4, and the finished 
receiver is shown in Figure 5. L1 and Cl 
form the input tank circuit. Its tunable 
element is Cl and is marked GRID 
TUNING on the homebrew receiver’s 
front panel. L2 and C4 form the output 
tank circuit. Its tunable element is C4 


and is marked PLATE TUNING on the 
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= 
~- GND 6V 


Figure 4: Schematic Diagram of my Homebrew TPTG Receiver 
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front panel. Capacitors C3 and C5 are in 
series with the elements of the output 
tank circuit. Their capacitances are very 
large relative to C4 and consequently 
have little effect on the output tank’s 
tuning. C3 could be omitted, but I 
included it in order to block B+ voltage 
from getting on the stator plates of C4 
where this voltage could short circuit on 
the rotor plates of this antique tuning 
damage to 


capacitor and cause 


components and/or the battery. I put C5 


Figure 5, Bottom Left Page: My TPTG 


homebrew receiver copies the layout of 
Armstrong’s laboratory setup shown in 
figure 2. The 01A tube (V1) is flanked on 
the left by the grid coil and tuning 
capacitor (L1/C1) and on the right by the 
plate coil and tuning capacitor L2/C4). 


ile 


Figure 6: The TPTG regen receiver is in operation on the test b 
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in to allow currents circulating in the 
output tank to bypass the B-battery and 
phones. I did not attempt to put the 
phone connections between the tube 
filament circuit and ground, as Armstrong 
initially did. Instead, I put them in the 
plate circuit as Armstrong did in his later 
developments of the regenerative receiver 
concept. 
Operation 

Figure 6 shows my TPTG regen being 
powered by a 6-volt lantern battery and 
my Heathkit PS-4 power supply. I found 
that all reception occurs best at around 
2.5 volts on the 01A filament and 45 
volts on its plate. Cl (Grid Tuning) is 
the main tuning element and when at or 


near regeneration, the set is very selective, 
especially when the L1 primary winding 
is adjusted for loose coupling to its grid 


fe 
ou, 


ench. 
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winding. Just as Armstrong 
described, when C4 (Plate 
Tuning) approaches 
synchrony with the grid 
tuning, volume gradually 
increases with a marked 


sudden 
synchrony is achieved. If the 


increase when 
set was not already oscillating, 
it ‘may start when this 
synchrony occurs. The 
filament rheostat (R2) can then be used 
to control regeneration as required for 
optimum AM reception. Reception can 
then be further optimized by back-and- 
forth adjustments of C4 and R2. I found 
rough (partly garbled) reception of 
stations after the beat note becomes 
inaudible and suggest that this may be 
due to the sub-audible heterodyne 
alongside zero-beat mixing with the 


A+ 6VOLTS A- 


Figure 7: Front View Showing all Controls 


amplitude modulation of signals. 

A Few Notes about Construction 

I constructed this receiver, in typical 
1920s style with a Bakelite front panel 
fastened to a wooden baseboard. The 
baseboard is an 8.5" by 11" by 5/8" piece 
of pine cut from the side of a discarded 
kitchen cabinet drawer. After cutting and 
sanding, I varnished it on all sides. Its 
size is arbitrarily based on a standard 


8.5" by 11" sheet of quad-pad paper that 


Figure 8: Rear view showing the antenna and battery connections. 
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Fixed Capacitors: 
Variable Capacitors: 
Coils: 

Grid Leak Resistor: 
Grid Leak Holder: 
Rheostat: 

Tube: 

Tube Socket: 
Phone Jack: 


Rheostat Knob: 


Sangamo Electric Co. Springfield, IL 
Radio Condenser Co. Camden, NJ 
Bremer-Tully Mfg. Co. Chicago, IL 
Polymet Mfg. Co. 
Arthur H. Lynch Inc. 
Herbert H. Frost Inc. 
RCA Mfg. Co. Inc. 
Federal Radio Corp. 
Yaxley Mfg. Co. 
Kilograd Tuning Dials: Pilot Radio Corp. 
Kurz-Kasch Co. 


New York, NY 
New York, NY 
Chicago, IL 
Harrison, NJ 
Buffalo, NY 
Chicago, IL 
New York, NY 
Dayton, OH 


Table 1: All-vintage parts were used in the construction. 


Saat 


Figure 9: Left side view showing L1 and Cl. 


made layout easy. The panel is 11" wide 
by 5.5" tall as cut from a larger used piece 
of 4” thick bakelite. Its height is just 
enough to clear the tallest component on 
the base board which is the tube when 
plugged into its socket. All of the 
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electronic components are of 1920's 
vintage as found at various antique radio 
and ham radio swap meets. 

Figures 7 through 10 show various 
views of the completed receiver. Both of 
the Bremmer-Tully broadcast band coils 
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came with angled mounting brackets that 
allow them to be mounted with their 
magnetic fields orthogonal to each other. 
This is essential to ensure that mutual 
coupling does not occur except through 
the grid-to-plate capacitance in the tube. 
This is one of the few projects P’ve built 
that worked the first time with no further 
revision required, a testament to its one- 
active-device simplicity. 
Conclusion 

Construction and operation of this set 
was an interesting experiment that 
verified Armstrong’s description of the 
operation of his initial experimental 
Tuned-Plate-Tuned-Grid setup for 
regenerative reception of radio signals. I 
do not recommend this TPTG type of 
receiver for new construction of 
homebrew receivers due to the excessive 
knob twiddling required to tune in 
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Figure 10: Right-Side View Showing C4 and L2 


stations. Better to stick with the tried and 
true tickler coil for regenerative feedback 
as further described by Armstrong in the 
very same patent application where he 
described his TPTG setup. 
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The Barlow-Wadley XCR-30, Part 1 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

The Barlow-Wadley XCR-30 is a non- 
descript receiver, rather homely and 
unassuming, a set that most hams would 
ignore if they saw it ona hamfest table. It 
is a portable broadcast band/shortwave 
receiver, first marketed in 1972, and its 
performance at the time was completely 
unmatched by other portable receivers. 
The receiver tunes from 500 kHz to 31 
MHz in 30 bands, each 1 MHz wide, and 
receives AM and USB/LSB/CW. The 
name is descriptive - “XCR” is short- 
hand for “Crystal Controlled Receiver” 


and the “30” indicates that its highest 
band starts at 30 MHz. “Crystal 
Controlled Receiver” does not mean what 
you might think, as will soon become 
clear. “Barlow” comes from the name of 
the manufacturer and “Wadley” is the 
name of the inventor of the unique 
circuitry used in the receiver. The XCR- 
30 was manufactured in South Africa by 
the “Barlows Television Company” and 
priced at about $239 in the United States. 

The! XCR=30Giswawsuperher;! but 
unconventional in using “drift cancelling” 
circuitry to eliminate the problem of 
instability in the first conversion oscillator 
of conventional shortwave receivers. 
Today, this circuitry is universally referred 
to asa “Wadley-Loop” after Trevor Lloyd 
Wadley, the South African electrical 


yeevonenmeney 


{ BARLOW WAODLEY corstey | toetensieeoareneeie : 


Figure 1: The Barlow-Wadley XCR-30. Its rather small size can be seen by comparing 
it to the Heathkit crystal calibrator on the left. The plain appearance of the receiver 


would make it easy to pass by at a hamfest. 
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engineer who invented it. Briefly, the 
Wadley-Loop consists ofa couple of band- 
pass filters, several mixers, and a single 
crystal. By conventional/classic receivers 
I mean those equipped with main and 
bandspread tuning controls; the RME 
69 is an early example. Starting in the 
late forties, Collins developed receivers 
that eliminated the above instability. 
Wadley solved the same instability 
problem, but in a different, and some 
would argue, more elegant way. 

The Wadley-Loop was used in a 
number of receivers that many hams are 
familiar with, such as the Racal RA-17, 
Radio Shack DX-300/302, and Yaesu 
FRG-7, as well as in some less familiar 
receivers such as the military AN/WRR- 
2 / AN/FRR-59. 

The XCR-30 was intended for the 
shortwave listener market where it became 
an instant classic and to this day it retains 
a cult following. (The author is a 
member.) It was the first affordable 
shortwave receiver having frequency 
accuracy of better than 5 kHz throughout 


its tuning range — good enough to simply 
dial-up the frequency of the broadcast 
station you were looking for. It also 
worked beautifully on SSB and CW, 
making it of great interest to SWLs 
interested in listening to amateur and 
utility stations, and of some interest to 
hams - it was reviewed in both Ham 
Radio magazine and QST (Reference 1.) 

About ten years after the XCR-30 
appeared ina Gilfer book of SWL receiver 
evaluations (Reference 2) the XC-30 got 
an A+ review: “What a performer” and 
was already listed as a “Collectors’ item” 
and “antiquated.” The review described 
its actual operation as “quaint or 
exasperating, depending on your point 
of view.” In the last thirty-plus-years it 
has become more antiquated but remains 
a surprisingly good performer. I got my 
first XCR-30 at the Antique Wireless 
Association conference in 2001 for $25, 
with assurance that it was working, but 
that it had multiple problems. This turned 
out to be the case, and I remember that 
wedging a popsicle stick against the circuit 


Figure 2: Trevor Wadley is examining an RA-17 at the Racal factory in Berkshire, 


England. The chassis at the center-left, sitting at a diagonal, shows the openings and 
components for the controls across the bottom of an RA-17. 
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~ Fingertip Tuning 


New concept in Svolt battery 
shortwave portable — featuring 
0.5-30 MHz continuous tuning 
with direct frequency readout. 
Totally unlike other portables. 


GILFER ASSOCIATES, INC. 
P.O. Box 239, Park Ridge, N] 07656 


Barlow Wadley XCR-30 


Every time I take the cooler to a 
hamfest I recall the safe arrival of the 
receiver and all the time it took to get 
it unpacked! 

The receiver was produced in three 
variants. The first XCR-30 was 
followed in mid-1974 by the “Mark 
II” model with the major change being 
the substitution of an audio IC to 
replace the original audio stage that 
had used discreet parts. There is some 
ambiguity on manufacturing dates — 
the schematic in the service manual 
indicates that the switch-over to the 
IC for audio (and for changes in the 
harmonic generator filter) occurred 
in June 1974. The third variant 
included the FM broadcast band, but 
the FM was conventional and made 
no use of the Wadley-Loop circuitry. 
My first XCR-30 was serial number 
7584, the second, 5197. Both are the 
Mark II type. The tag on my XCR-30 
identifies the company as “Barlows 


Figure 3: This ad from Gilfer Associates 
appeared in the January 1975 issue of 
Radio-Electronics. \t incorrectly lists the 
upper frequency limit of the receiver as 30 
MHz. 


board did eliminate an intermittent loss- 
of-signal problem. After the XCR-30 was 
flooded and later suffered a fall from a 
high shelf I gave it to my brother David 
(KB2LRI), who, after a great deal of 
work on it, has the set working again. 
My second XCR-30 came from a 
classified ad I placed in Electric Radio. 
We are always concerned about possible 
shipping damage to vintage equipment, 
but I was delighted to find that my XCR- 
30 came ina thick cocoon of bubble wrap 
inside a small picnic cooler that was in 
turn cushioned inside a cardboard box. 
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MNFG Co. Ltd.” while the XCR-30 
Mark II service manual gives the company 
name as “Barlows Television Company.” 
Toward the end of this project I learned 
that about 23,000 XCR-30s were made. 

Many reviews and ads for the XCR-30 
give its coverage as 0.5 to 30 MHz, which 
is incorrect — the upper frequency limit is 
actually 31 (MHz. The ‘error® is 
understandable because it is given 
incorrectly as 30 MHz in the XCR-30 
user manual. The XCR-30 service manual 
does give the correct limit, as does the 
QST review. 

It is interesting to consider the state of 
the market for portable receivers in the 
early 1970s when the XCR-30 first 
appeared. I could not come up with 
receivers actually comparable to the XCR- 
30 because at the time it was unique — 
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Figure 4: My RACAL RA-6117 was purchased at the Rochester Hamfest in 1986 and 
guaranteed not to work. As is so often the case at hamfests, this description was not 
accurate and the set turned out to work reasonably well! This receiver is an updated 


model of the RA-17. 

there really weren't any other receivers it 
could be meaningfully compared to. With 
this in mind, I chose a couple of 
contemporaries of the XCR-30. First, 
the Radio Shack DX-150B, which sold 
for about $130. It was a good beginner’s 
receiver, conventional, with main tuning 
and bandspread controls, together with 
frequency accuracy that would at least 
put you in the right ballpark. (The XCR- 
30 would take you right to your assigned 
seat at that park.) 

Second, the Royal-D7000Y Zenith 
Transoceanic is a nice portable that had 
11 bands including LW, FM, and 
weather, and would receive SSB and CW. 
But it had nothing like the frequency 
accuracy of the XCR-30. The receiver 
was hand-wired — no printed circuit 
boards were used; it sold for about $270. 

Of course there were a multitude of 
contemporary receivers — here area couple 
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of my favorites from that time: the superb 
HQ-180, which in the early 1970s was at 
the end of its production life and was 
priced about $450. And finally, the then- 
new Drake SPR-4 ($560), which had 
better frequency accuracy than the XCR- 
30, but required the FS-4 frequency 
synthesizer (and more money) for real 
general coverage. 

Just a few years later, starting in about 
1975, the first Japanese recemems 
incorporating the Wadley-Loop 
appeared: the Radio Shack DX-300 
($380), Drake SSR-1 ($350), Yaesu 
FRG-7 ($300), Standard C6500 ($250), 
and finally, in 1981 the Radio Shack 
DX-302 ($400). The DX-302 was about 
the end of the line for Wadley-Loop type 
receivers because of the widening 
availability of low-cost, phase-locked- 
loop sets. 
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Figure 5, My Drake 
SSR-1 Wadley-Loop 
Receiver: It was 
flooded in 2011 and 
is now waiting in my 
repair queue. This is 
the only receiver 
marketed by Drake 
that was made in 
Japan. Drake probably had nothing to do with this receiver beyond selling it with 
their name on the front. Very similar receivers were marketed as the Standard C6500, 
the Century-21 and the Lowe SRX-30. 
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Figure 6, My Yaesu 
FRG-7 Receiver: The 
Yaesu FRG-7 and the 
Radio Shack DX- 
300/302 are the most 
commonly 


encountered 
receivers employing 

| =" the Wadley-Loop. 
The FRG-7 is a much better performer than the DX-300/302. 


Figure 7: The 
Standard model 
C6500 is very similar 
to the Drake SSR-1. 
Essentially identical 
receivers were 
marketed under the 


names “Century—21” 
and “Lowe SRX-30.” 


Figure 8: The Wadley- 
Loop Kyoritsu Model 
RA003B is an ultra- 
rare, high-end 
Japanese Marine 
receiver. 
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Operating the XCR-30 

The XCR-30 has a minimal number of 
controls. Unlike more conventional 
receivers with main tuning and 
bandspread, the XCR 30 has two 
thumbwheel knobs marked “MHz-Set” 
and “kHz-Set”. In addition, there is an 
“Antenna Trim” control, volume control, 
USB/AM/LSB mode switch and a 
“Clarify SSB” control. There is a tiny 
(even by today’s standards) calibrator 
knob and a likewise tiny S-meter. It has 
a telescoping antenna, and jacks for an 
external antenna and for external power. 
The receiver is normally powered by six 
D cells. I have never heard of anyone 
using an external power supply with it, 
because the receiver draws only 20 - 200 
mA, depending on the volume, and the 
D cells seem to last forever — those in my 
XCR-30 are now over 5 years old and 
going strong. [he Antenna Trim control 
might be more accurately labeled 
“Preselector” because it peaks up the 
entire RF stage — similar the preselector 
control on Collins S Line, and on various 
Drake, Heath, etc. receivers. 


Using the XCR-30 is straightforward. 
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Figure 9: Close-up of the tuning dial, which is set to receive CHU on 7850 kHz. The 


The MHz-Set dial has markings running 
from 0 to 30 MHz. The kHz-Set dial is 
marked 0 to 1000 kHz with divisions 
every 10 kHz. Tuning to a specific 
frequency (say 14.250 MHz) requires 
setting the MHz dial to “14”, the kHz 
dial to “250”, then rocking the MHz- 
Set, kHz-Set, and Antenna Trim controls 
for maximum signal strength. Foran AM 
signal that’s it. For SSB/CW signals you 
select the appropriate sideband and use 
the clarifier control fora final tweak. You 
really can dial up any frequency within 
the receiver’s tuning range with an 
accuracy of better than 5 kHz, which was 
unprecedented in the 1970s fora portable 
shortwave receiver. 

Rocking the “MHz-Set” control feels 
and sounds just like you are peaking up 
the antenna trimmer on a conventional 
receiver — you peak a signal (or noise) for 
maximum strength. But “under-the- 
covers” there is a lot going on — you are 
actually varying the frequency of the first 
conversion oscillator, centering it in the 
passband of a filter. You don’t hear any 
frequency change in signals (including SSB 
and CW signals) while you are doing this 


S-meter is on the right and below it is the tiny frequency-corrector knob. 
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because the Wadley-Loop circuit is in 
action. I have plenty of detail on this 
below. 

The ceramic filters in the last IF are 
good enough that you have to select the 
correct sideband position — using the 
wrong position will result in noticeable 
attenuation of the received signal. There 
is no separate pitch control, and no RF 
gain control. SSB is not an afterthought 
on this set — it uses a product detector, 
and tuning SSB/CW signals is 
straightforward, if a little touchy. SSB 
signals sound good on the receiver and 
very strong stations do not cause any 
noticeable distortion. The labeling on 
the function switch has a lower-case “t” 
printed under “USB” that had me puzzled 
for some time. I had to search carefully in 
the user manual to find that it is an 
abbreviation for “tune” — if you set the 
mode to USB and tune an AM station for 
zero-beat, the station will be centered in 
the XCR-30 AM passband (assuming the 
BFO is in alignment.) 

Some of this will sound familiar — the 
Collins 51J and R-390 receiver families 
use the same tuning scheme of 30 bands, 
each 1 MHz wide, with a constant tuning 
rate. The XCR-30 does what amounts, 
operationally, to the same thing, but does 
it using Wadley-Loop circuitry that uses 
harmonics from a 1 MHz crystal 
oscillator, instead of the Collins approach 
(about which I have more comment 
below.) There is no actual band switch - 
the MHz-Set thumbwheel drives a 
variable capacitor. The absence of detents 
on this band-change control seems a little 
strange when you first operate the 
receiver, but you soon get used to it. 

One limitation of the XCR-30 is that 
harmonics from its 1 MHz oscillator can 
be heard when the receiver is tuned to an 


Preven MUHz setting, i.e., at 1.0, 2.0 
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MHz, etc., all the way to 30.0 MHz. This 
does interfere with stations using those 
frequencies, but the harmonics are not 
too strong. As a result WWV can usually 
be copied because it will be at zero-beat 
with the harmonics. In fact, the user 
manual indicates that zero-beating WWV 
can be used to trim the internal crystal to 
exactly 1 MHz, and then to adjust the 0 
and 1000 kHz-Set end-points, without 
using any test equipment. Commercial/ 
military Wadley-Loop receivers (like the 
RA-17) use extensive shielding and 
bypassing to eliminate these and other 
spurious signals. Such shielding is not 
possible with a relatively low cost single- 
board design such as the XCR-30. 

I never use an external antenna with 
the XCR-30 - its sensitivity is excellent 
all the way to 30 MHz using the whip 
antenna. My test for this is that if you run 
the MHz-Set control through its range 
(with the volume turned up) you can 
hear mixer noise come up at each 


succeeding MHz range. Peaking the 


Antenna Trim control will bring the noise 
up yet more. Collapsing the antenna will 
result in a significant drop in noise, 
indicating that external noise is the 
limiting factor, right up to 30 MHz. Not 
using an external antenna is a good way 
to protect the transistor in the RF stage. 

The high sensitivity of the XCR-30 is 
an important point, because over the 
years I have listened to countless portable 
digital shortwave receivers at hamfests, 
and found that invariably they were 
limited by their internal noise, and often 
would receive almost nothing on their 
whip antennas because of all of the 
internally generated phase noise. (The 
Sony 2010 is a welcome exception.) 

Electronics 

The XCR-30 breaks down nicely into 

two parts. The “front-end” of the XCR- 
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30 includes the RF amplifier stage and 
the Wadley-Loop circuitry. The Wadley- 
Loop portion separates the spectrum into 
the 30 bands and then converts each of 
these bands down in frequency to a 
variable second IF of 3 to 2 MHz. For 
any given band e.g. 7 to 8 MHz, 
frequencies that fall right on an even 
megacycle are converted to 3.0 or 2.0 
MHz exactly. In-between frequencies are 
converted to somewhere between 3 .0 
and 2.0 MHz. For example, 7.05 and 
7.95 MHz are converted to 2.95 and 
2.05 MHz respectively. The way that all 
of this is accomplished is elegant and 
fiendishly clever, and I will elaborate on 
how it is done after taking a look at the 
“back-end” of the receiver. 

The back-end of the XCR-30 is a 
conventional receiver, but one which 
tunes only from 3.0 to 2.0 MHz and 
which uses the output from the front-end 
as its input. Signals from the front end 
are mixed with a (second) local oscillator 
that runs from 3.456 to 2.456 MHz, 
producing 456 kHz IF output. This 
output is amplified, narrowed with 
ceramic filters, and detected with a diode 
detector for AM, or with a product 
detector for SSB/CW. This audio is 


amplified and output to a speaker or 
headset. 

The 3.456 to 2.456 MHz oscillator is 
a conventional LC type using a variable 
capacitor with plates cut to produce linear 
frequency output and with a dial-scale 
that runs from 0 to 1,000 kHz, with 
calibration marks every 10 kHz. As I 
indicated above, the frequency can be 
estimated to within better than 5 kHz 
over this 1,000 kHz range, and as a 
result, any frequency in the XCR-30’s 
tuning range of 0.5 to 31 MHz can be 
dialed up with that accuracy. Note that 
in the neighborhood of 3 MHz it is 
relatively easy to build an oscillator that 
is stable enough for SSB. Of course this is 
the reason that Collins (and Wadley and 
many others) used the approach of down- 
converting to this frequency range. Also 
note that sometimes this oscillator is 
referred to as an “interpolation oscillator” 
because it selects frequencies between 
“whole” megacycles. 

We now return to the front-end of the 
XCR-30. The front-end RF amplifier 
consists of a single bipolar transistor and 
a three band tuned circuit broken into 
0.5 to 2, 2 to 8, and 8 to 30 MHz. The RF 
stage is slug-tuned by the Antenna Trim 
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Figure 10: This block diagram of a Wadley-Loop type receiver is from Wadley’s 1954 
IEE paper. The left-hand portion of the diagram shows the Wadley-Loop section of 
the receiver. The right-hand part is the conventional “back-end.” Note the use of “Mc/ 


s” and “kc/s” rather than MHz and kHz. 
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Figure 11, The XCR-30 Circuit Board: The variable on the left is for the 3 — 2 MHz 


circuit. The smaller variable capacitor section on the right is for the HFO and the larger 


section is used in the RF amplifier. 


control. This control also drives two 
microswitches that are used to select the 
correct band. In addition, the MHz-Set 
thumbwheel drives a two section variable 
capacitor, one section of which is tied to 
the RF stage tuned circuit. Its effect is to 
add a variable amount capacitance to the 
tuned circuit as the thumbwheel is 
adjusted — more capacitance at lower 
MHz settings, decreasing for higher 
frequencies. The net effect of this is that 
the RF amplifier can be tuned to 
resonance anywhere between 0.5 and 30 
MHz by rotating the Antenna Trim 
control through its range. It is important 
to emphasize that the Antenna Trim 
circuit does not actually track with the 
MH setting of the receiver in spite of the 
presence of the variable capacitor on the 
MHz-Set tuning control. That variable 
capacitor section merely helps to extend 
the frequency range of the Antenna Trim 


control. The operation of the 
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microswitches is transparent to the user 
except for the change in noise as they 
switch. It is an example of first-class 
engineering to have a simple, compact 
circuit that covers a 60:1 frequency ratio 
with less than one full turn of the control. 

The amplified RF signal serves as one 
input to the Wadley-Loop portion of the 
front-end, but is otherwise independent 
of it. 

Anyone who has used general coverage 
Collins sets like the R-388/51J or R-390 
is acquainted with a receiver that covers 
the 0.5-30 MHz range by dividing it up 
into 30 bands, each 1 MHz in width, 
with a linear kHz display. These receivers 
are based on the idea of using crystal 
controlled first oscillators to convert each 
1 MHz of spectrum to the 2 to 3 MHz 
range (in the 51J receivers, a range of 2.5 
to 3.5 MHz is used.) Crystal controlled 
first oscillators were used because LC 
oscillators become less and less stable as 
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you go higher in frequency. 

This instability is familiar to anyone 
who has ever used a “classic” receiver like 
the HQ-129, which works nicely (if not 
perfectly) for SSB on 75 meters, but is 
hopelessly unstable for that mode on 10 
meters. This is the reason that years ago, 
many hams with such receivers built 
crystal controlled converters for them, 
for'20, 15 and 10 meters. There is also 
the problem of bandspread. The HQ- 
129 has calibration marks every 10 kHz 
on 80 meters. On 10 meters the equivalent 
dial rotation covers 40 kHz. More modern 
(or expensive) but quite conventional 
receivers like the HQ-180 or SP-600 
were much improved in their performance 
on 10 meters, but were still not great for 
SSB or CW. 

Collins built the crystal controlled 
converters into their receivers, and 
converted the entire MF and HF 
spectrum, one megacycle at a time. 
Instead of requiring one crystal per-band 
for these conversions, Collins engineers 
reduced the number of crystals to 10 in 
the case of the 51J receivers. This required 
electronic and mechanical ingenuity that 
to this day, cannot fail to astonish anyone 
who looks at or operates one of these 
receivers. Watching an R-390 in action 
will make your jaw drop even lower. At 
the time that these receivers were in 
production their prices were far beyond 
what most hams could afford. 

The Collins ham-band-only 75A- 
family receivers used the same technique 
and were less expensive, but still well 
beyond what most of us could afford. I 
finally got a 75A-1 in 1972 and was 
thrilled with the way that you could just 
dial up a frequency, turn up the volume 
and the station would be right there. I do 
this occasionally with time signals — 


WWYV, and CHU on 3330, 7850 and 
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14670 kHz. Most of the time there is no 
signal on 14670 kHz at my QTH, but if 
I am patient, after a while I will often 
hear a CHU beep or two come up out of 
the noise. I still have the 75A-1, and I am 
still fascinated by the frequency accuracy 
and stability of this nearly 70-year-old 
receiver. 

The “radio” portion of the XCR-30 
front-end is simple enough. Signals are 
first amplified and then heterodyned ina 
mixer to a first Intermediate Frequency 
centered at 45 MHzand witha bandwidth 
of about 1.3 MHz. In another mixer, this 
45 MHz IF signal is heterodyned down 
to the 3 to 2 MHz variable IF. It is the 
signals in this 3 to 2 MHz range that are 
passed to the back-end of the receiver. 

Of course, using the 45 MHz first IF 
requires that the first conversion oscillator 
be 45 MHz above the received signal 
frequency, which means that in the XCR- 
30 this oscillator runs from 45.5 MHz to 
75.5 MHz. To simplify the following 
discussion I will refer to this oscillator as 
the “High Frequency Oscillator”, the 
HFO. The especially high frequency of 
this oscillator is where things get 
interesting. 

How can you build an (analog) 
oscillator that runs from 45.5 to 75.5 
MHz and make it stable enough for AM 
reception, not to mention SSB and CW? 
This is where Trevor Wadley earned his 
money, so to speak. He figured out how 
to do this using a just single crystal 
oscillator and two fixed-frequency band- 
pass filters. (The first of these filters is the 
45 MHz first IF.) 


[Next month, Joe takes the mystery 
out of the XRC-30 electronics with part 
2 of his story!] 

ER 
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The ECI Courier CB Transceiver: 
A Sophisticated Classic and a $4 Conversion to 10 
Meter AM 


By Capt. Larry Rau, WOWUH 
Occidental, CA 
blimpboy@sonic.net 


Introduction 
My vintage ECI Courier | transceiver 
— circa 1961 — packs every feature a ham 
could want in a small elegant package. 
You can put it on 29 Mc AM for four 
bucks. I found the A-75 and 1M versions 
on eBay. Let’s take a look. 
Last and Best Vacuum Tube Design: 
The Receiver 
The receiver features the last generation 
vacuum tube receiver technology. It has 
a frame-grid RF amplifier tube, a Nuvistor 
low-noise mixer, a triple conversion 


receiver design with two hi-fi audio tubes; 


the 12AX7 (or the low-noise 7027A), 
and a 6BQ5 modulator/audio output. 
The tunable receiver has an RF gain 
control, an excellent squelch, 6AL5 noise 
limiter, four adjustable pre-tuned 
channels, an S meter, a relative output 
power meter, and a frequency-spot 
function. Receiver performance is 
extremely good — on the order of 1/10" 
microvolt (.lpv) sensitivity. 
The Transmitter 

The transmitter’s 6EM5 final amplifier 
tube has a 10 watt plate dissipation rating. 
7 Mc surplus crystals or a 40 meter VFO 
will work fine. No 3" overtone crystals 
are used in the A-75 — but the 1M does, 
though, and it may require slight oscillator 
modification. 


Figure 1: This is my ECI Courier transceiver that’s converted to 10 meter AM in this 


article. 
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NOISE LIMITER 


Figure 2: ECI Dial Close-Up 


Modulation is excellent when properly 
loaded. 100% modulation is possible with 
this well designed Heising system. An 
acoustically sophisticated Euphonics 
dynamic Hi-Z hand microphone is used. 
T/R switching is cleverly done without 
relays or diodes. 

Get it Working First 

Basic cleaning and familiar overhaul 
procedures were done first. I used new 
tubes, plus a few new caps and resistors 
where needed. Like all radios from the 
‘60s, very few capacitors are needed, most 
being ceramic or mica. I cleaned all 
switches, connectors, and tube sockets 
with DeoxIT D5, followed by alignment 
and peaking on the test bench on 27 Mc. 

I found 6.5 watts carrier could be 
obtained, but the best modulation 
occurred at the 4-watt, RF-output design 
point — this is power-supply and 
modulation-choke limited. The 6EM5 
final tube can handle 20 watts input, but 
the tiny “iron” cannot. Yes, aCommercial 
FCC license — that I have —is still required 
to do this tune up if the radio were to be 
used on 11 meters again. But, if you use 


a well shielded dummy load and the on- 
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air use will only be on 
10m, you're OK 
legally. 

This radio will drive 
an SB-200 or other 
linear amplifier, and it 
easily hears everything 
to be heard on 10 meter 
AM. One™horaeies 
matching grounded 
grid linear amplifiers 
made by ECI is a nice 
vintage companion 
(Figure 3), bringing 
carrier output to the 
20-30 watt level, more 
than adequate for band 
openings and local QSOs on 10. 

Conversion to 10 M: Revisiting 

Superheterodyne Theory 

The only hard work involved with this 
radio was mental rather than physical. 
The point of this article is sharing the 
results of that work so you don’t have to 
do it! Because I hadn’t thought about it 
in ages, I spent a long time analyzing the 
schematic then crunching numbers, until 
I understood the mathematical IF scheme 
shown below. Clearly it had been too 
long since ’'d thought about it, and I 
wandered down more than one 
mathematical dead end. Luckily, the end 
of this article will spare you any heavy 
mental lifting. If you want, just skip 
ahead now, or follow along and chuckle 
at my mistakes. _ 

Basically, the original 23 channel CB 
band is 290 ke wide. Its center is 27.11 
Mc. The receiver tunes 145 ke up or 
down from there. The first IF is 10 Mc, 
the second IF is 1500 kc and the third IF 
is 262 kc. These are all familiaraae 
frequencies. 

A single 8.535 Me crystal is used to 


produce both the first and second 
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injection frequencies. The 8.535 Mc 
fundamental and its second harmonic of 
17.07 Mc are used in the receiver’s triple 
conversion scheme. A third variable 
mixing frequency of approximately 1500 
kc comes from the tunable local oscillator, 
same as any superhet. 

The original scheme looked like this 
on 11 meters: 

The Simplified Formula: 
¢ Center Frequency Fl = 27.11 Mc 23 
channel tuning range is 290 kc +145 kc 
¢ Center of Ist IF = 10.04 Mc +145 kc 
¢ Center of 2nd IF = 1505 kc +145 kc 
¢ 3rd IF = 262 kc +3-4 kc (IF selectivity) 
oscillator = tunable oscillator frequency 
range 1360 kc to 1912 kc. So, the local 
oscillator is always 262 kc above the 3" 
IF frequency. 
¢ X1 Mixer crystal = 8535 kc = Second 
Injection Frequency 
e X2 = 17.07 Mc (second harmonic) = 
First Injection Frequency 
Using CB Ch 13 as an Example: 
e Fl - X2 = 10.04 Mc - X1 = 1505 kc - 
Tuneable Oscillator = 262 kc 
Substituting and Subtracting 
Throughout: 

¢ 27.11 Mc - 17.07 Mc = 10.04 Mc - 
8.535 Mc = 1.505 Mc - 1767kc = 262 kc 
e F1, the receiving frequency, can be 27 
OR 29 Mc, it works out the same way! 

Receiver Conversion to 10 Meters 

Moving up from a center frequency of 
27 Mc to 29 Mc meant finding a new 
frequency for X1, the mixer crystal, whose 
second harmonic, X2, would beat against 
29 Mc to yield the same old 10 Mc signal 
to satisfy the lst IF, AND the new X1 
frequency HAD to subtract from 10Mc 
to yield the same old 1505 kc to satisfy 
the 2nd IF, AND at the same time, the 
difference between the 1505 kc 2nd IF 
and the tunable oscillator has to be 262 
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kc, exactly. 
Murphy’s First Law of Ham Radio: 
Hams are Cheap! 

According to Murphy, the new mixer 
crystal X1 has to be both available and 
cheap. Sounds reasonably easy and it 
was, thanks to the huge crystal list on the 
Surplus Sales of Nebraska website. 
Suitable mixer crystals cost $4-8 each. 
The mixer crystal needed here has wire 
leads and is soldered in under the chassis. 

How I Did It 

OK, maybe I’m slow. I spenta LONG 
time analyzing the schematic and 
crunching numbers, until I understood 
the mathematical IF scheme I have just 
explained. 

Working backwards, I plugged 
available crystal frequencies into the 
formula until I found something that 
looked workable 

One crystal looked promising, but the 
10 Mc. 2nd-IF center frequency needed 
to move too far. 

Another looked nice, but the local 
(variable) oscillator had to change to 800 
ke from 1750 kc. Not good at all. The 
variable oscillator is temperature 
compensated, and the frequency is image- 
related, too. It’s a good radio; the design 
wasn’t broken... so I didn’t “fix” it. 

Other crystals seemed usable, but 
would have put the 29.1 Mc target 
frequency too high or too low in the 290 
kc passband for best sensitivity. Then I 
learned my target was higher than typical 
AM operation, which is around 29.025. 

The new mixer crystal 9.175 Mc, I 
settled on a 9.175 Mc crystal for the new 
pak 

Its second harmonic, 18.35 Mc, 
became the new X2. 

An alternate Xl= 9.155 Mc was 
purchased also. Both crystals were readily 
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available and cheap. 

The 10 meter scheme now in use at 
WO6WUH looks like this: 
oe Bix LPEX 1 JF2-oscillatorilF3 
See 00)291:8.35)=)10.68)-79.175 = 

1505- 1767 = 262 kc: Bingo! 

The new center frequency is 29.030. 

The new tuning range is 28.885 to 
22017 > Wc: 

Easy Street - Just Tune it Up 

IF1 had to move up by 640 kc. The 
simple slug-tuned mixer coil was easily 
readjusted to 10.68 Mc. 

All other IF transformers and the 
tunable local 
unchanged! I said it was easy. 

The injection oscillators for X2/X1 
had to move up the same 640/1280 kc 
increment, this is well within their 
available tuning range. 

X1 (8.535 Mc) became 9.175 Mc. 
The second harmonic X2 (17.07 Mc) 
became 18.35 Mc. No padders or coil 


cutting were required, just a plastic tuning 


oscillator remain 


tool and a signal generator. 

The front end’s RF amp and 1* mixer 
were retuned to 29 Mc from 27 with no 
padders needed. No changes to alignment 
of the rest of the receiver are required. 

The ECI Courier A-75 and the 1M 
each have a conventional tuning dial plus 
4 switch-selected, preset receiver 
frequencies that are adjustable via ceramic 
trimmers. Like crystals or memories, these 
receiver pre-sets are useful for quick and 
accurate QSYs, and for monitoring calling 
or net frequencies. When using pre-set 
frequencies, the main tuning dial acts as 
fine tuning. When you add an external 
VFO the spot function is always there, 
too: Using the S meter, key the 
transmitter, and peak using the main 
tuning. l’ransmitter crystal or VFO 7.250 
ke x 4 = 29.0 Mc 


It is very fortunate that the A-75 
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Courier 1 transmitter uses fundamental 
crystals, not 3rd-overtone types. This 
allows use of common 7 Me crystals or 
any ham VFO with 40 Meter output 
without any modification! 

Notice that 7.250 kc = 29.0 Mc, avery 
common surplus FT-243 rock. 

The transmitter output circuit uses 
slug-tuned link coupling. This is simple 
and broad banded. I am not convinced it 
is all that great, but — oh well. Use a 
resonant antenna, and you will be happy. 
The transmitter wiring is so tight around 
the PA that there is no room for a pi 
network under the chassis. I preferred 
not to hack my 55-year-old classic, but a 
pi network on top of the chassis could 
work, and could be more flexible in some 
installations. Any cheap tuner is a fine 
option, if you use more than one antenna. 
Otherwise, set it and forget it. 

I bought 7 Mc crystals in HC-6U 
holders from Surplus Sales of Nebraska 
that plugged right into the existing 
transmit crystal sockets. I found it easy to 
retune the transmitter’s oscillator, driver, 
and final amplifier for 29 Mc operations. 
You can connect your old 40 meter VFO 
easily, just fashion a plug from a junk 
HC6/U crystal. Then plug into an 
existing transmitter crystal socket, or just 
wire the VFO directly to the crystal 
switch. Then, select VFO or crystal using 
the existing crystal selector control on 
the front panel with no changes. I 
mentioned easy, right? 

My transmitter’s driver section uses a 
12BH7. Half is the crystal oscillator and 
the other half is used.as a multiplier/ 
driver. The 1M version of the ECI Courier 
uses the familiar 12BY7 as an overtone 
oscillator/driver on 27 Mc. You'll want 
to change that. The final is a GEMS that 
has a 10 watt plate dissipation rating. But 


everything is designed for 5 watts input 
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Figure 3: The Compact ECI Mobile Linear 


with 3-4 watts out ( 12-16 watts PEP), 
which means the power supply, available 
RF drive, modulation choke, and output 
circuit components. 

Practically, the transmitter should be 
loaded to achieve best modulation 
percentage and quality using a scope, 
wattmeter and monitor, without regard 
to absolute RF carrier output. 3 — 4 watts 
carrier with 95% percent modulation 
and great audio reports always beats 6.5 
watts of carrier with the modulation going 
negative! 

Mods? 

If you eschew low power AM, consider 
doing a simple DSB conversion and use 
all the power supply capacity for RF. 12 
to 16 watts PEP of double sideband 
output will put you in the ring for 
transpacific and transatlantic contacts, 
even mobile! All it takes is a diode ring 
balanced modulator, a BFO, and moving 
down to the 28.4 portion of the band. 
Likewise, FM uses all the power supply 
capability for RF. 
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Lafayette and Utica converted their 
11M transceivers to 6-meter radios using 
a 2E26 final, a beefier power supply and 
modulator. The ECI has far better design 


“qualities than those radios did. 


With a bigger power supply the ECI 
can be a 25 or 50 watt radio, but with 
small grounded-grid, sweep-tube 
amplifiers being cheap, small, and 
available they seem to make sense here. 
Lafayette’s HA-270 is one of the better 
ones, using the venerable 6JSGC tubes. 
The 12 VDC ECI mobile linear shown 
here in figure 3, and its electrical twin, 
the Fannon Courier mobile linear, use 
12JB6s in grounded-grid. Again, their 
internal transistor power supply is the 
limiting factor, but is adequate for their 
intended purpose, which was Class-B 
citizens band use at 25 watts carrier output 
or 100 watts PEP output. These amplifiers 
were FCC type-accepted and are both 
completely legal and clean. 


73, WOWUH 
ER 
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Cleaning the Slide-Switch Assembly in the 
Transoceanic Receiver 


Finally Motivated to do Something Drastic! 


By John Treichler, KJGSAV 
5152 Breckenridge Ave. 
Banning, CA 92220 
jrtreichler@earthlink.net 


As an owner of three restored 
Transoceanics (TOs), I’ve never been 
adequately satisfied with the indirect 
cleaning of the switch contacts by 


dribbling contact cleaner, followed by 
DeoxIT D-5, and hoping for the best. 
band would be 


Generally one 


intermittently dead but often responded 
with repeated switch activation. 

After the third attempt at indirect 
cleaning with indifferent results, I was 
finally sufficiently motivated to physically 
separate the switch tower from the chassis 
in order to directly access the switch 
contacts. 

My Lessons-Learned 

¢An old TO radio is unreliable and 
resists troubleshooting if the switch 
contacts have not been well cleaned. 


The 600-series (above) was introduced during the spring of 1954, having the Ist 
Transoceanic slide-rule dial and the first 50A1 ballast tube for LO regulation. 
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cleaning. The now- 
dirty solution can 
drain onto adjacent 
contacts. 

e Any cleaning fluid 
that will dissolve the 
: E wax covering the coils 
=. S|] if makes things worse; 
= Ka dirt and wax will drain 
onto the switch 
contacts. This includes 
trans - oceanic 


strong alcohol or 
copper-cleaning 


liquid, or  coin- 
| EF g Bee cleaning ammonia 
This H500 “Super Transoceanic” was introduced May 1951. solutions. 


¢ Squirting “CRC” contact cleaner into ¢ Squirting DeoxIT D-5 into the switch 
the switch tower provides only unreliable = tower is unreliable for all the above 


Figure 1: From whatever source, contamination this bad requires switch tower 
removal and partial disassembly to permit hand-cleaning the sliding contacts. (Coil 
tower-to-chassis mounting brackets removed in this view). 
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reasons. 

¢ The only reliable switch cleaning 
method I have confirmed is actual partial 
disassembly of the band switch assembly 
(the tower) and hand cleaning the 
contacts, then lightly applying DeoxIT 
D-5 to the clean contacts, followed by 
electrical verification and _ then 
reassembly. 

My TO unit was built in the early 
1950s and has plenty of wax and dust on 
the switch assembly. Using spray contact 
cleaner will only spread contaminants 
randomly to adjacent slide contacts. It is 
better to remove the switch tower and 


clean everything carefully. 


Disassembly 

Let’s consider the switch tower. After 
removing the mounting brackets, the 
switch tower is connected only by its 
wiring. The photos show the front and 
flip-side views. (Note the position of the 
tuning capacitor wheel, figure 3, to 
visualize the view orientation). 

The switch tower assembly must be 
opened from the bottom to permit access 
to the contacts for cleaning, however, the 
wires connecting the tower to the chassis 
do not permit sufficient opening of the 
tower. The tower must be physically 
separated from the radio chassis to permit 
adequate access. Therefore, the wires 


connecting the switch tower to the chassis 


Figure 2: This is a cleaner switch-tower unit manufactured in early 1960s, a rear view 
of with the mounting brackets removed. Take photo of this view and print-out the 
photos. Carefully note the colors and patterns of the wires before cutting and write 
notes on the photos. Some wires can be disconnected inside the chassis or switch tower 


and need not be severed. 
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Figure 3, Front Side of Coil Tower with Mounting Brackets Removed to View Wiring: 


Take a photo of this view in your TO, print it, and carefully write on the photo the 
color-coding and location of the wires before cutting. For some wires it is easier to 
unsolder them inside the radio chassis. After unsoldering a wire inside the radio 
chassis, I resoldered a short piece of wire in its place to positively mark the 
reattachment point. This is an excellent example where every method of unique 
identification of a wire is essential to enable proper splice of these wires back together 


after cleaning the tower switches. 


must be cut to enable the tower to be 
removed for cleaning. This separation 
action must be documented carefully to 
enable proper re-connection td the radio 
chassis. 

The connecting wires must be cut in 
such a manner that they can be spliced 
together after cleaning the tower. Here 
are some suggestions useful to me. 

¢ Take photos of the intact wiring so 
that the wires can be matched by 
appearance. Don’t waste time attempting 
to draw a picture or detail the connections 
* Use a cell phone or camera that 


Electric Radio #340 


captures the wiring positions, colors and 
wire patterns on the insulation. Then, 
print-out the photos and make notes on 
the photo where lead colors are too faded 
to permit identification or closely match 
another wire. 

¢ Cut the wires at different locations so 
that the resulting stubs are unequal in 
length and then can be matched later by 
length. 

¢ Some wires can more conveniently be 
unsoldered inside the chassis or switch 
tower rather than cut. 

Some of the wires over time have faded 
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Tabs holding switch cards that 
must be bent slightly with 

| needile-nose pliers to release 

| card for slider removal. 


- Tabs holding switch cards that i 
must be bent slightly with needle- © 
¥ nose pliers to release card for 
_ Slider removal. 


, Bend assembly open only enough 
to enable push-button tabs to 
disengage from slider switches. | 


“found it much easiertoclean 


. switch contacts by disconnecting 
- the tower from the chassis. Take 
photos of all sides to ensure Wires, 


_ =‘S§can be re-matched and patched- 
be together after cleaning. — -~ 


Figure 4, Switch Tower Still Connected to Chassis: The switch card’s retaining tabs 


identified here are very soft metal and switch elements, and the passive contacts to be 
cleaned. There are eight small tabs that lock each half to the pushbutton frame. These 
soft-metal locking tabs are twisted slightly to secure the assembly, exactly as those old 
electrolytic capacitors are secured to the chassis by twisting the four locking tabs. 


to the same beige color with similar 
patterns on the wire. If they look the 
same, cut them different lengths or use a 
felt pen to uniquely identify. Figure 3 is 
another view of the switch tower slightly 
separated from the chassis. This TO unit 
has not been subjected to violent attacks 
with spray contact cleaner. It appears in 
clean condition but the contacts have 
varnish and crud as shown later. 

Note: The metal locking tabs are very 
soft and will withstand only 2-3 twist 
repetitions before breaking. Inspect 
carefully figure 5 below and note these 
tabs. Minimize flexing. When closing 
each side of the switch tower, twist only 
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2-3 of the tabs and leave the others alone. 
Only when all electrical checks confirm 
proper function should these remaining 
tabs be twisted to lock. 

This assembly below is opened more 
than is necessary to clean the card 
contacts. I was still able to bend the 
assembly closed and secure it with the 
remaining tabs. (Yes, I broke several on 
each half, thus the emphasis on caution. 
The remaining tabs were enough to secure 
each card to the center frame.) 

Figure 5 is one-half of the slide switches 
to be hand cleaned and reassembled. 
(Contacts on slide switches are facing 
down in this photo). Big Warning: Use a 
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2nd of two sets of 
slider switches. 
Both sides must 
be opened and 
cleaned. 


Lock tabs very soft. Bend only 
enough to release switch card. 
You only get. 2-3 bends before 
metal tab breaks-off. 


Note: Lock-tabs located on 
all four sides of switch card. 
Metal tabs very soft: 
minimize bending to release 
nd secure switch card. 


Ensure these sliders are identified in ordd 
of removal. Use feit-tip pen to mark both 
sliders and frame Before cleaning. 


to remove sliders and access fixed conta 
for cleaning. Assembly above is bent-op 
more than necessary. i 


q 


Open switch assembly only wide cont 


Push-button tabs engage sliders here, 


Figure 5: This view of the switch tower (disconnected from chassis) shows the slide 
switches and passive contacts on the board, both requiring hand-cleaning. Warning: 
Use a felt tip pen to write the removal order of these slide switches. Several look 
identical but are not. Do not mix-up these switch boards. 


Figure 6, Switch Slides Removed from the Switch Tower: Note the varnish and some 
contact burning on these slides. All must be cleaned. Clean also the corresponding 
fixed contacts on the switch card to ensure any varnish, coil-wax or burned debris is 


removed. 
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felt tip pen to write the removal order of 
these slide switches. Several look identical 
but are not. Do not mix up these switch 
boatds, Take’ extra time here to be 
absolutely sure of the removal and 
reinstallation order. 

Figure 6 is a reasonably clean set of 
slide contacts. There are still significant 
amounts of varnish that must be hand- 
cleaned. Note that one contact appears 
to have electrical burn marks. Pay careful 
attention to the corresponding fixed 
contact on the switch card and spend 
time to ensure that each matching contact 
is properly cleaned and groomed. Also 
remember that the slide-switch contact 
has two sides and both must be cleaned 
and groomed using DeoxIT on a cloth. 

Cleaning 

Here is how I proceeded to clean the 
contacts on the slide contacts and fixed 
contacts on the switch card. 

¢ Number — in order — each of the slide 
switches and switch-card positions to 
ensure proper reassembly, then place 
them on your work surface in proper 
order of removal and replacement. If you 
have to leave the work space, cover them 
so they cannot be disturbed and scattered. 

¢ One at a time, clean the slide-switch 
contacts with spray contact cleaner to 
remove varnish, then use #600 grit 
sandpaper to burnish the contact surfaces. 
Finally, wipe on a light layer of DeoxIT 
D-5 to condition the contact surface. 
Place it back in proper order on the work 
surface, and then clean the next one. 

¢ Clean the fixed contacts on the switch 
card in the same manner. When the switch 
tower is opened barely enough to release 
and withdraw the slide switches, I use a 
stiff piece of cardboard with some contact 
cleaner, then a folded (stiffened) piece of 
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#600 grit sandpaper is slid between the 
contacts to burnish the surface. Finally, 
use another stiff piece of cardboard with 
DeoxIT to condition the contact surface. 

¢ If you can’t properly reach and clean 
the fixed switch contacts then bend the 
assembly a little more open. The metal 
end bracket on the tower is soft metal 
and will allow proper closure even with 
the assembly bent open as muchas above. 
Just enough is enough. 

¢ Reinsert the slide switches, observing 
your numbering system to place the 
correct slide with the correct card 
position. Each slide switch has a small 
square hole at one end that receives the 
tab on each push-button assembly. 

* Use an ohmmeter to verify the 
connections are made when the push 
buttons are pressed. You can access the 
switch contacts from the outside of each 
switch card and observe which contacts 
are make/break as the push buttons are 
pressed. 

* You can’t be too diligent in assuring 
the slide contacts and fixed contacts are 
completely clean. After activating the 
slide switches several times, I recommend 
removal of the slide switches for one 
more inspection to confirm that no 
undetected debris has been wiped onto 
the slide switches. 

* Do the electrical checks before 
completely closing the assembly and 
bending the soft metal retaining tabs. It’s 
not necessary to completely close the 
assembly in order to operate the push- 
buttons and attendantslide switch. Note: 
Use only two or three retaining tabs 
(gently twist-to-lock) to hold each half of 
the switch assembly closed until you are 
sure everything works. These soft metal 
retaining tabs can be worked only 2 or 3 
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times before breaking. 

* Once your contact cleaning is verified 
electrically, then bend the remaining 
metal tabs to secure the switch card to the 
tower assembly. 

Reassembly 

With the switch tower reassembled and 
the push-button action verified, and with 
good electrical contact confirmed by an 
ohmmeter, the switch tower wiring is 
ready to be reconnected to the chassis. 

Review the photos that were taken 
before any wires had been cut or 
unsoldered. Note any wires wherein the 
color coding is indistinct and that were 
marked with a felt pen for identification. 

Position the switch tower adjacent to 
the chassis and confirm the orientation is 
correct. Connect the switch tower to the 
chassis using the mounting brackets and 
screws. Keep the screws loose and move 
the color-coded wire ends adjacent to 
their respective partners for splicing. 

Position in-place any wires to be 
resoldered to connection points inside 
the chassis in place to ensure the wire(s) 
are of proper length. If they are too short 
then reexamine the tower-to-chassis 
placement. 

Once satisfied that all the wires are 
matched and that the tower is properly 
attached to the chassis, and then begin to 
reconnect the wire pairs. 

I found that on each of my TO units 
that there was at least one wire that was 
taut before cutting and that would need 
to be spliced together with a short piece 
of jumper wire. I used shrink wrap to 
cover the necessary splices and reconnects. 

Before finalizing the reassembly and 
tightening all the mounting screws, test 
the radio. Turn it on and verify proper 
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operation by activating the band switches. 
If you have noise and/or stations on each 
band, except perhaps the top band 
(decreased radio performance at higher 
frequencies), then you re ready to tighten 
the screws and complete the reassembly. 

Test it again after reassembly. I have 
had some of the wiring contact points on 
the switch tower short against the chassis 
after all the screws were tightened. In this 
case some shuffling of the tower chassis 
physical alignment will be necessary to 
clear the shorts. In some cases a small 
piece of black electrical tape properly 
positioned will solve the problem. Shake 
the chassis-tower assembly gently to 
ensure no other shorts are present. 

Conclusions 

The only reliable switch cleaning 
method I have confirmed is the actual 
partial disassembly of the switch tower, 
hand cleaning the contacts, followed by 
lightly applying DeoxIT D-5 to the clean 
contacts, and reassembly. 

After cleaning the switch tower contacts 
and verifying proper functionality, then 
any remaining troubleshooting issues will 
be located in the radio. 

This robust switch tower refurbishment 
is the only method I have found that 
provides a known-good radio with all the 
performance this radio design permits. 


ER 
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The Galaxy V Transceiver 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Galaxy V provided great value and 
engineering for 1960’s SSB rigs. It, and 
its related products, have always been 
one of my favorite rigs from the 1960’s 
huge growth in SSB operation. The 
Galaxy was in competition with the Drake 
TR-3 and later the TR-4 and the Swan 
350 and 400. The Galaxy was lower in 
price than the Drake offerings, and was 
priced with the Swan 350. Like the Drake, 
the Collins S-Line and KWM.-2, and the 
National NCX-5 (but not the tri-band 
NCX-3), the Galaxy used a tuning VFO 
that covered a fixed range on all bands 
and was not switched like the tuning 
oscillator in the Swan 350 and most non- 
Drake and non-Collins receivers of the 
time. This made rigs like the Swan 
substantially less stable on the higher 
bands, and caused the tuning rate to 
change on various bands giving coarser 
frequency readout on higher bands. The 
Galaxy, like the Collins, Drake, National 
NCX-5, and Heathkit SB-100, mixed 
the internal VFO witha very stable crystal 
oscillator to get the needed injection 
frequencies. Like many rigs of the era 
(especially home brew rigs), the Galaxy 
had a 9 MHz IF frequency. For tri-band 
radios like the Galaxy III, The Swan 240, 
the National NCX-3, and others, 80/75 
meters was covered by subtracting the 
VFO from the IF, and 20 meters was 
made by adding the VFO to the IF. The 
Galaxy had the popular IF of 9 MHz; the 
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VFO covered 5.000 to 5.500 MHz. The 
difference frequency was the 75-80 Meter 
band, and the sum was the 20 Meter 
band. The sideband inversion between 
75 Meters (LSB) and 20 Meters {USB) 
was made by generating an upper 
sideband signal (USB) at 9.000 MHz 
and mixing it to 75 and 20 Meters. For 
rigs other than the Galaxy II, the VFO 
was switched to a different range to make 
40 meters by subtracting the modified 
VFO frequency from the IF. The Galaxy 
III and V, like the Drake TR-3/4 and 
Collins, used a Crystal oscillator to shift 
the VFO to the needed frequency range. 
This scheme using a crystal oscillator 
mixed with the VFO was widely used, 
and can be identified by the radio tuning 
at the same rate on all bands. The Collins 
KWM-1 and ‘M-2 tuned in the same 
direction on all bands. Many radios used 
sum and difference frequencies on various 
bands and used the technique to get LSB 
on the lower bands and USB on the 
higher frequency bands; the Drake, 
Galaxy, Swan 240, National NCX-3 and 
NCX-5 do this among others like the 
Eico 753. Many owners of the National 
NCX-5 have never noticed that their 
radio tunes in opposite directions on 
different bands due to the use of a 
mechanical digital counter as the 
frequency readout method, but that is a 
story for a different time. 

The Galaxy used a mixture of vacuum 
tube and solid state bipolar transistor 


GALAXY 


ELECTRONICS 


10 South 34th Street 
Council Bluffs, lowa 51504 
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SEE THEM AT YOUR FAVORITE DISTRIBUTOR NOW!! 


design; the receive audio was solid state, 
but the microphone amplifiers on 
transmit used vacuum tubes. The use of 
a vacuum tube input in the receiver speech 
amplifier ensured that the Galaxy 
sounded good with a crystal or ceramic 
microphone, like an unamplified Astatic 
D-104 or a Turner 254C, 254X, 454C, 
or 454X as well as with a dynamic 
microphone; bipolar transistor amplifiers 
often have an input impedance that is too 
Electric Radio #340 


New powerful compact Galaxy Transceivers designed with a touch of elegance and hard core engineering. Never before hag 
so much quality been offered to the amateur for so little cost. For the 80-40-20 meter Fan it’s the Galaxy III and only 
$349.95 amateur net. Want all Bands? “Cover all five, 80-40-20-15-10 meters, with the sensational Galaxy V — only 
$469.95.""No matter which Galaxy you choose,a. full line of Galaxy accessories are interchangeable with either transceiver, 
Add up the features: POWERFUL — 300 watts e COMPACT — only 6” x 1014” x 1114” (less than one cubic foot in size) 
@ FILTER — the only 6-crystal filter available e RECEIVER —it’s the “HOTTEST” with full coverage on all bands. LOOK 
at the new VFO side view dial — perfect for mobiling — plus many other outstanding features too numerous to list. 
Why wait? The Galaxy Transceivers were built for your pleasure... ask the man who owns one! 


SIT 
- DOWN TO 
A NEW 
DIMENSION | 
IN HAM 
RADIO 


low for optimal use of crystal or ceramic 
microphones. Solid state devices were 
mixed in with the tubes through the 
circuitry of the Galaxy HI and V in an 
often clever manner. The VFO. was a 
vacuum tube circuit unlike the efforts in 
the Swan radios to improve stability on 
higher bands by using a solid state VFO. 
In the Galaxy V, the VFO was built in a 
box on the chassis; the crystal oscillators 
that are mixed with the VFO frequency 
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are also inside the box, as is the mixer. 
The output of the box is the injection 
frequency. The Galaxy uses only bipolar 
transistors; no integrated circuits or FET 
transistors are used; the Galaxy was 
designed before they became commonly 
available. Tube compliment relied heavily 
on the triode-pentode combination tubes 
like GEA8 or 6U8. Dual triode tubes like 
12AX7’s are also used in several places. 
Large power GE color television 
horizontal output pentodes are used in 
the transmitter power output stage; the 
color television sweep tubes produced 
fairly high power at much lower cost 
than real purpose-built transmitting 
tetrodes like the 6146. The Collins 
KWM-2 and S-Line used real 6146 tubes, 
as did Heathkit in their SB-100, SB-400, 
and HW-100 rigs and their later models; 
the low-cost Heathkit single band radios 
like the -12, HW-22, and HW-32, and 
their later model A suffix versions used a 
pair of sweep tubes in their final amplifiers 
to keep down component cost. Swan 
tended toward RCA tubes, using the 
rugged and popular 6DQS in their single- 
band radios and their tri-band 240. Drake 
used Sylvania color TV sweep tubes n 
their rigs; two tubes were used in the 
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transmitters and three tubes in parallel 
were used in the TR-3 and TR-4 family 
of transceivers. At the time, the color TV 
sweep tubes gave a good bit of power for 
a fairly low cost. The big Central 
Electronics phasing transmitters, the 
100V and 200V used high quality audio 
tubes in the finals; a cost break at the 
time, buta fact that drives the replacement 
cost of finals up now that tubes are not 
manufactured in the USA for replacement 
purposes. The mighty Signal One 
transceiver used a real transmitting tube 
built by RCA in the final of their CX-7 
transceiver; the low cost Transcom 
triband transceiver also used much lower 
cost real transmitting tubes in their SBT- 
3 transceiver. 

To keep the cost low, yet allow many 
features to be available, the Galaxy III 
and V had optional plug-in calibrators 
and VOX units; higher priced rigs like 
Collins and Drake had these features 
built in. The National -5 split the 
approach by building in the VOX 
capability, but making the calibrator a 
plug-in accessory. The calibrator is a 
vacuum tube unit on all of the early 
Galaxy products but went to solid state 


near the end when a 25 kHz calibrator 


was offered; the VOX 
unit is solid state even 
though the balance of 
the microphone 
amplifier circuitry was 
made with vacuum 
tubes. All models of 
the Galaxy family had 
selectable sideband on 
all bands; the sideband 
covered switches when 
changing bands 
because the mixing 
scheme caused 


sideband inversion on 
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80 and 40 meters. The Galaxy rigs were 
built by Galaxy Electronics, the heir of 
the old World Radio Labs company that 
made the Globe Scout and other 
transmitters started by Leo Myerson, who 
also had the World Radio Labs mail- 
order company. Leo has a QCWA 
Chapter named in his honor in California; 
sadly, Leo became a silent key shortly 
after his one hundreth birthday 
celebration. Initially, the Galaxy ran 300 
watts PEP with a pair of GE color 
television horizontal sweep tubes in the 
final. Swan seemed to favor a pair RCA 
sweep tubes, and Drakes used three 
Sylvania tubes in the transceivers, and 
two tubes in the transmitters like the T- 
4XB. Using the original brand of tubes 
usually allowed replacing the tubes with 
no alignment or neutralization. The 
Galaxy V was upgraded to a Mark I and 
later Mark III models with increased 
power to 400 and 550 watts; the triband 
Galaxy II was dropped. The Galaxy went 
on to aslightly larger model, the GT-550 
that ran 550 watts PEP but used much of 
the original Galaxy design. Galaxy was 
eventually purchased by HyGain Antenna 
Company who continued to produce a 
version of the GT-550 and other Galaxy 
products like their very nice general 
coverage receiver, the R-530 that became 
the R-1530. These rigs still work fine 
today; I havea collection of all the Galaxy 
models, but like the Galaxy V best because 
the radio is designed with an opening lid 
in the cabinet for easy access to tubes; 
this also makes it very easy to check for 
the presence of the optional crystal 
calibrator or VOX unit accessory. The 
later models had the top cover screwed to 
the chassis; the wrap-around cabinet was 
safer, but a bother when servicing the rig. 

The Galaxy rigs use a higher low voltage 


than many other rigs of the era; as a 
Electric Radio #340 


result, the Galaxy is best powered by the 
matching AC supply, the AC-400 or 
later AC-550. The popular Heathkit HP- 
23 family of power supplies which can 
work well with the Collins KWM-2, 32S- 
1 and 32S-3 are not well suited to the 
Galaxy as the low voltage is a bit low even 
on the 300 volt tap or switch position, 
and the available current from the high 
voltage power output is not enough to 
run the Galaxy at its higher input power 
ratings. About the only other AC power 
supply that will work OK with the Galaxy 
is the Swan family of power supplies like 
the 117XC. You will be best served by 
getting the correct Galaxy power supply 
for the Galaxy rigs. 

The Galaxy V and its later versions, 
the Galaxy V Mark II, Galaxy V Mark 
III, and GT-550 remain fully competent 
transceivers today; they have quality 5 
kHz frequency readout on all bands with 
the same tuning rate on all bands and the 
tuning rate is very uniform from one end 
of the range to the other. They offer 
selectable sideband on all bands, and if 
equipped with a remote VFO, can offer 
split frequency operation on all bands to 
facilitate working DX. The Galaxy radios 
are quite easy to work on, and if equipped 
with the optional calibrator and VOX 
units, offer the modern conveniences 
hams are used to. 4 

Another manufacturing firm, Galaxy 
Electronics was formed by Leo in 1962. 
Its primary amateur products were the 
Galaxy 300, Galaxy III, Galaxy V, and 
GT-550 single sideband transceivers. 
Galaxy was sold to the Hy-Gain Antenna 
Company in 1970. Leo’s son, Larry, 
became president of World Radio, which 
was converted into a successful consumer 
products company. Leo retired in 1977. 
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Homebrew 


Showcase 


The “Homebrew Showcase” is a new column intended for builders to share their 
projects in ER. Id like to encourage readers to send in photos and brief descriptions 
of their projects. All we would need is a brief description and good photos, it’s not for 
long articles. | think this could be an inspiration and a lot of fun for anyone that 
currently homebrews equipment, or is thinking about it. 


Homebrew at WB3HLH 


By Tom Calantonio, WB3HLH 
Rockville, MD 
Buddy409@Verizon.net 


This is the “Novice RS3” receiver Tom built from Lew McCoy’s article published 
during July 1963. 


40 Electric Radio #340 September 2017 


Fah wy RM t'f 


This photo shows the RS3 paired with an Ameco AC-1 transmitter. Notice the 40 meter 
coil on the AC-1, it’s wound on a discarded tube base. The milliammeter in the center 
box facilitates tuning. QSOs on both 80 and 40 meters have been made with this pair 
that might have been a Novice station in 1963. 


At the far right side is the “Minitran,” a6C4/6AQ5 rig, 5 watts out, built from an article 
in March 1948 Radio News. It was built during 2016 and performs well with 80/40/ 
160 meter JEL coils. It is in use with a 40-meter ARC-5 transmitter (left) and a 


homebrew power supply (center). Right now, 40M has the best radio conditions. 
Electric Radio #340 September 2017 4] 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. oie 
a > (eS 
Electric Radio ZN rig 
PO Box 242 ol 
Bailey, Colorado 80421-0242 AS 
Ray@ERmag.com (Emailed ads are preferred.) 2 


we DEADLINE for October 2017 is Friday, Sept. 


22! 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Drake C line, complete, all 
filters, plus Sherwood. $700. Prefer 
pickup. Carl, 973-670-9537 or 
banfield @ ptd.net 
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FOR SALE: Heathkit HRA 10-1, xtal 
calibrator, good condition, $22 plus 
postage, Roger, W9BZ, Ir-jl@juno.com 


FOR SALE: Big email list with photos. 
Tubes; RF deck, WJ receivers, National 
Military receiver, Hal, KK6HY @arrl.net 
650-366-5060 California 


FOR SALE: 1000’s of Crystals, some in 
holders, offer plus shipping. Dave 
Schmidtke, WOBEI, email: 


daves2 @enventis.net 
September 2017 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


FOR SALE: National HRO-60 (Ser 5104) 
w/ Speaker, Manual and ALL 13 Coils in 
a Wheeled Caddy storage box... This is 
a RARE find! Freq coverage is 50kHz-54 
MHz with 13 Plug-in coils: A through J, and 
AA through AD (50-54 MHz) bandspread 
coils. Has general coverage and ham 
band modes - A thru D coils can be 
switched between plus AA-AD. Operates 
on CW, SSB and AM with single or open 
wire antenna and 52 Ohm coax. Looks 
great and hears very well in all modes. 
Excellent addition to any ham radio or 
SWL collection. Itis on-air ready. Package 
includes: National matching speaker, 
Coils with Roll-Around box container, and 
original manual copy. Price: $1275 plus 
shipping (will require three shipping boxes 
—Suggest Pick-up). Accept Paypal (Add 
3%). Located in Charlottesville, VA; Photos 
available on Request. Call Alan, K9MBQ, 
434-975-6237 alan.swinger@ gmail.com 


SACRIFICE: Military vehicle antenna 
mount AB-15, AB-65, with hardware, 
picture available for SASE. Pay only UPS, 
MO, CONUS, Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612, Call After6 PM EST 
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bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


FOR SALE: HALLICRAFTERS SX-42 AM, 
FM, CW RECEIVERAND R-42 MATCHING 
SPEAKER The SX-42 was Hallicrafters’ 
top-of-the-line receiver in 1946-47. 
Frequency coverage is 540 kHZ — 110 
MHZ in 5 Bands. Modes of operation are 
AM, FM (27-55 MHz and 55-110 MHz 
Bands), and CW; also SSB in CW mode. 
It hears very well in all modes on all 
bands, and has EXCELLENT audio with 
the matching R-42 speaker. Also has a 
“Phono” input (RCA jack) which has been 
tested and works well. Antenna input is 
either single wire or open wire dipole — 
tested with a 100 ft wire. Main tuning is 
gear drive, with bandspread being string 
drive (lower cord newly replaced). Have 
replaced many capacitors & resistors to 
bring this radio back to full operating 
condition! It looks great — hard to beat the 
green glow in the dark dials & outstanding 
audio — and hears well across the 
spectrum — both broadcast and ham radio 
bands! The FM and phono features are 
unique and are fully functional. As this 
radio and speaker are large and heavy 


~ (SX-42: 20x10.5x16 in - ~ 52 Ibs; R-42: 


17x12x13 in - ~20 Ibs), recommend pick- 
up. Price: $575. Located in Charlottesville, 
VA. Call Alan K9MBQ — 434-975-6237; 
awswinger @ earthlink.net 
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FOR SALE: RBS-3 Battleship Gray (with 
working original power supply) (manual) 
Email rklingm1 @ butlercc.edu KORMK or 
say “Old Radio” on answering machine at 
316-941-4318 


FOR SALE: RBS-2 CCT-46217-A Black 
(with working non-original power supply) 
(manual) Email rklingm1@butlercc.edu 
K@RMK or say “Old Radio” on answering 
machine at 316-941-4318 


FOR SALE: Books Magazines Related To 
Early Radio And Tv Test Equipment Too. 
H N Felder 301-320-3028 Thank You 


FOR SALE: KENWOOD TS 940 S 
COMPLETE WITH MANUAL NEEDS 
FINALS P/UP ONLY $200 WASH DC 
HOWARD 301 320 3028 


FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @ gmail.com or (714) 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KN@S, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE/TRADE: Hundreds of radio 
books and publications: Gernsback, 
Rider, Tab, Hayden, Cowan, Editors & 
Engineers, RSGB, ARRL, RCA, GE, H.W. 
Sams, C.Q. Publications, many others. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536, ni4q@juno.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 


amazon.com 
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FOR SALE: Three Broadcast transmitters 
forsale: Gates BC-1T, Raytheon RA-1000, 
and Harris MW-1A. Contact Phil Legate, 
ACO@OB, are@reagan.com 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3fnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kce.rr.com 


FOR SALE: Eico model 315 signal 
generator $20. Keenwood TH315S 220 
Mc hand held $25. Yeasu FT470 dual ban 
hand held with base charger $25. Datong 
multi mode audio filter model FL3 $30. 
Yaesu VHF SWR power meter model 
YS500 140-525 Mc $25 Ed, WA7DAX, 
801-598-9217 


FOR SALE: Hallicrafters HT-32 $50. Ed, 
WA7DAX, 801-598-9217 


FOR SALE: Vintage Electric Piano, 
Hammond M3, tubes amplifier built in, 
pick up only, $950. Toshi Yamada, 7107 
175th PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 
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SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, http:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 
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SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com | 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: R45/ARR7 receiver. Would like 
to find this receiver or the tuning motor 
assembly and dial to restore my unit. 
Would also like to find the MT171 base 
and the PP32/AR power supply. Ward 
Rehkopf, K8FD, 
radiohound2 @yahoo.com or 405-481- 
0707 


WANTED: Johnson variable capacitor 
100-150pF 3kV, 154-7/100E30 or 154-8/ 
150E30. Offering up to $50.00 cash. 
Kunde, K8KK, 8355 Dalepoint Rd., 
Independence, OH 44131, 216-524-7698 
(machine), k8kk @arrl.net 


WANTED: Crystal Rectifiers/ Microwave 
Diodes. Looking for JAN 1N53 b or similar 
different than the older 1N21/23 they are 
slim 0.16" diameter a few please. Ted 
Hartson, WA8ULG, POB 50713 Parks, AZ 
86018 928-635-1927) 


WANTED: Surplus Radio Conversion 
Manual Vol 3. $25 postpaid. Email for 
TOC. John Horrocks, K3RKB, 
K3RKB @arrl.net. ) 


WANTED: WJ8618A manual. National 
HRO-600, radio 601 620 630 640 plug- 
ins. Al, oscar873 @ aol.com 951-734-0623 


WANTED: Heathkit SB-400 or SB-401 for 
old guy to play with. Must be out there 
someplace! Dennis, WB9EMD, 
dwotrans@gmail.com or 970-249-4099 
WANTED: A copy of Bruce Vaughan’s 
(NR5Q) book “Surviving Technology.” 
Please contact with price to Paul Nix, 
WB5AGF, 214-663-5170, 
paulnix @verizon.net 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $17.00 
delivered, $18.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


BP ert cos < Pa ee 4 hours, $89.95 


Collins 75S-3 and 32S-3...........c.ccsccssscess 2 hours, $89.95 
Golfins 30]c-1elM ones. oe cei... cess 1 hour, $39.95 
Collins 3084100) 222s... eee. 1 hour, $39.95 
Collins, KW Saline ree aloes occth 2 hours, $39.95 
Gollins?75Aq4.0. ities. fete kb ietesseceteenesins 2 hours, $89.95 
GCollinsdiR=390 AGF ewe 2k. ee. ee! 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 


Plea Peles. ois eared) te 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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DIGITAL VFO rade = aNS & Plas R4 SERIES 


COLLINS 
Includes A 
2.7MHz Crystal 
Oscillator 
To Replace 
The Collins 


VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 

Easy installation ¢ just plug in the adapter and connect the cable 


THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


More Info & Order At kk4pk.com 


WANTED: Name plate for a R-389 receiver. 
poiweeVWVB6ZBX, -559™ 9160381 fT) 
vce.lab @ att.net 


WANTED: S meter for Knight R-100A 
receiver. Steve, KOSF @arrl.net 


WANTED: Kilowatt PiNetwork Coil. Airdux 
195-2S (Silver plated). Marvin W. Beach- 
N4NY, 378 Old Clark Road, Inman, S.C. 
MarvBeach @windstream. net 


WANTED: Looking for Dynamotor DM-42 
= 12 volt. This is for a BC-653 transmitter. 
Steve Bartkowski, 708-243-7713 


WANTED: Hallicrafters SX-115 parts radio 
or tuning dial, S-Meter and bracket, RF 
GAIN and ANT TRIMMER knobs, and two 
piece front panel. Gary Harmon, K5JWK, 
210-657-1549 or gharmon @idworld.net 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Info and/or a schematic for a 
US Navy aircraft transmitter GWY-1 / GS- 
3. It has a 807 final modulated by a pair of 
6L6s. John Ryan, W7KEZ, 
w6loa@sbcglobal or Cellphone, 9 to 5 
PM PDT only; 916-343-1951 
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WANTED: Complete BFO box assembly 
for a Marconi R1155 receiver. Pete 
Hamersma, WB2JWU, PO Box 467, 
Holderness, NH 03245, 
wb2jwu @ myfairpoint.net 


WANTED: Defective DX-20 power 
transformer for analysis. Dave, WA6VVL, 
daveishmael @ cox.net 


WANTED: ARC-5 transmitter racks MT 
69 fal Ghe/ 3, rows rotever, | K2DK I. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Service for Repair of my two 
BC-611 radios. They seem to be alive. 
Andy, K6RY, candoandys @ aol.com, 559- 
903-2482 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- | 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 


Military Equip) Telephone Equip 


Boat Anchors Old Computers 
Manuals Test Equip 


Components «=. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamG@HiFi 
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ZIM ELECTRONICS INRUSH de A lA LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 
Model AB-1M, (With Voltmeter) .........cssssssesssssssssessessesssesees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SOCHOHSHSHSHSHOHSSHHHHSHHHSHHSHOSOEHOSOHOHOSHHOHSSHSHHHHOOSSOSSOHEOSEOS 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Metered sneeen Tainiten 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-300M 
reducing device. AB-1 and AB-1M are 150W. All ‘ 


models come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


Series 1 + Disk } 
R.L. Drake Co, 


information can be in one place and you 
wont have to worry about not having a 


Requirements; 
Any computer with 
Adobe Acrobat Reader® > 
Performonce will vary 
depending on speed of 
the computer. 


manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 


SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-901 1 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nqg5t @tx.rr.com, 214-629- 
8759 

WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 

WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 


| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-CcCaps.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


ham shacks/equip. George, W2KRM, NY, 


631-360-9011, w2krm@optonline.net Licensed atleast 25 years ago and licensed today? 
WANTED: Vacuum Tubes: 279A, 212E, ae 

249B, 258B, 271A, 242A, C120, C100A, Then sa should elt the 
804, RK20, CK70, GL805, C201, ZB-120, Quarter Century Wireless Association, Inc. 


802. Components for Collins 12H /12N 


speech input console, including To Join or Renew visit: 


preamplifiers and program amplifiers. http Jiman.qewa.orgijoin-renew.php 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com For more information please contact 


om@qcwa.org 
WANTED: Seeking Ham/SWL/Weather 


unbuilt kits. Gene Peroni, KAG6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


for the Radio Amateur 


ago" This book has everything you need to 

know about the art and science of 

penta, thermatron design and construction. 

ice brenden It pulls together thermatron types 

and characteristics, thermatron 

homebrew techniques, and how to 

design audio and RF triode and 

pentode circuits. The book is 233, 8.5 

x 11” pages, packed with hundreds of 

photos, schematics, diagrams, charts, 

and formulas. Grayson Evans, 

TA2ZGE/KJ7UM has been licensed 

since 1962, grew up on thermatrons, 

spent 40 years in the electronics 

new material and revsions including a new chapter on | . industry, and is bored to death with 
ETE Laer seca tor Ur cod scleaca of parmetoce reson solid-state! 


and construction, it is 287, 8.5 x 11” pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed N OW A il b] f th 
since 1962, grew up on thermatrons, spent 40 years In the Val a e rom e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! = e ctri Cc R a d i O B fete) ksto re ! 


for Yb SLM : ES Ke 


EH tae 
a 
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All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NE oO n-line search for back articles is at 
https:// www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

® Single Issues: $4.00 Each, Postpaid 

° 1-YearSets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

* Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $22.00 plus $7.00 
Shipping. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $47.00 plus 
$8.00 Shipping. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEItISING. --------------------------------nnnnnnnnnnnnnnnnnnnnnnnnn nn nnnne nee enn nn nnnnenennneneeenneeeennees $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.-----------------------------------------++ $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:------------------ --$29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion book 
to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment that continues 
to be very popular, even many years after Heath’s closing. ------------------------------------------------ $19.95 
Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 


testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.------------------------------------------------------0- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. -------------------------------------------------------------- 2-2 2-2-2 2 =n 8 nn nn nnn nnn nnn nnn nnenn nnn nnnnnen $24.95 - 10% - $22.45 
PIBGUGOMMaGIO REDAIL, VOIUME 1: irccscccctsseenc-nescnsnennnnnesnnevnsuecsssuededehedeccausrsenncsrescduessacecda $26.95 
er GC OMETACIO MODS VOILIME Oe cnncscnnstijescnnnscccnsneseacsscnneasnnansccncccnenséausedanagqusatsaneanehanauen $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
$25.95-10% = $22.45 
Tube Tvr be Type. Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ..............00008 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.-------------------------------------------------------------- 2202-0 enon nnn anna nnn nnn nnn nnn nnn nnn nnnnnnnnnnne $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. ---------------------------------------2200n nner ee nn ne $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this HOCK is packed full of valuable information about test equipment. 166 color pages. -------- 
wn nnn nn nn nn nnn nn nnn nnn nn nnn nn nn nnn nn nnn nn nn nn nnn nnn nnn nn nn nnn nn nnn nn nn nnn nn nnn nnn +-$29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print. --------------------------------------------- $21.95 - 10% = $19.75 


Ordering Information: 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is heavy and shipping is $7.00. 


For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 


David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KCQ9UNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 
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WANTED: Johnson Attenuator Model 250- 
42-1. RonLowrance, K4SX, k4sx @ arrl.net 


WANTED: 10-11 meter solid state mobile 
amplifier. Ed, WA7DAX, 801-598-9217 


WANTED: Vibrators: Oak V-6556, Plessey 
614SC, James Vibrapowr C-1243 or any 
marked FSN 6130-249-5699. Non- 
functioning okay, but no obvious junk 
please. Rich Parker, KB2DMD, 1205 
Sleepy Hollow Rd, Pennsburg, PA 18073, 
215-541-1099 


| WISH 1 HAD \ 
READ THIS ad 


IWAS TOO BUSY THEN WITH | 
ye CQ" TO REALIZE THAT | WAS | 
WW PASSING UPA BET Yale | 


BY NOT TRAINING 
FOR A RADIO © 
prep Ase 


aee 


* (ues fost 
pamnity 


W7FG True Ladder Line and 


Wire Antennas 
* 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


‘TrueLadderLine.com 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These organizer boxes are the correct size for many ER-size 
magazines, such as The Old Timer's Bulletin, The Tube Collector, 

or [he AWA Journal. 
Set of 10: $11.75 + $10.50 Shipping 
Set of 15: $17.25 + $11.00 Shipping 
Set of 20: $23.00 + $12.00 Shipping 
ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


e Your Resource for * * Collins Radio * * 
Wek = eS 


Collins Collectors Associatio 


JINN TINS, 
¢ Offering Unparalleled Free as wellas.. 


2) 


e .,... Exciting Member Benefits 
¢ World Class Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


Come see what the excitement is about 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 


Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
9/17 


WV9ADS 01/18 
James Beyer 
6213 Countryside Lane 
Madison W) 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


